Chapter 8 Electrical and Mechanical

8-1 General

The National Bridge Inspection Standards (NBIS)/National Tunnel Inspection Standards
(NTIS), 23 CFR 650, requires that complex bridges and tunnels have specialized inspection
procedures, and additional inspector training. These structures have numerous mechanical
and electrical systems requiring inspection, troubleshooting, repair, and rehabilitation. This
chapter serves as a guideline to illustrate inspection and reporting procedure as followed by
the Complex Bridge and Tunnel section of the Bridge Preservation Office.

8-1.1 References

Inspection staff may refer to the following:

AASHTO LRFD Movable Highway Bridge Design Specifications, 2010

AASHTO Movable Bridge Inspection, Evaluation, and Maintenance Manual, 2017
AASHTO Standard Specifications for Movable Highway Bridges, 1988

FHWA Bridge Inspector’s Manual for Movable Bridges IP 77-10

Emergency Operations Manual M 54-11

Blue Ribbon Commission, Resolution No. 398

FHWA Tunnel Operations, Maintenance, Inspection and Evaluation (TOMIE) Manual, 2015
FHWA Specifications for the National Tunnel Inventory, 2015

8-1.2 Definitions

Some definitions for use with this chapter are as follows:

Complex Bridge - Complex bridges are defined in the NBIS as movable, suspension, cable
stayed, and other bridges with unusual characteristics.

Complex bridges in Washington are referred to as “Complex Feature” bridges where
discussed in other chapters of this manual.

Complex Tunnel - Complex tunnels are defined in this manual as tunnels characterized by
advanced or unique structural elements or functional systems.

National Bridge Inspection Standards (NBIS) - Title 23 Code of Federal Regulations

650 Part C defines the NBIS regulations, and establishes requirements for inspection
procedures, interval of inspections, qualifications of personnel, inspection reports, and
preparation and maintenance of a state bridge inventory. The NBIS apply to all structures
defined as bridges located on all public roads.

National Tunnel Inspection Standards (NTIS) - Title 23 Code of Federal Regulations

650 Subpart E defines the NTIS regulations, and establishes requirements for inspection
procedures, interval of inspections, qualifications of personnel, inspection reports, and
preparation and maintenance of a state tunnel inventory. The NTIS apply to all structures
defined as highway tunnels located on all public roads.

See Section 1-1.1 for additional definitions used in this manual.
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8-2.1

8-2.2

8-3

Description of Complex Bridges and Tunnels

In accordance with the description of the Bridge Inspection Organization offered in Section
1-2, a bridge inspection program/tunnel inspection program as required by the NBIS and
NTIS has been constructed to ensure safe and reliable operation of electrical/mechanical
systems present on the bridges and tunnels listed in Appendix 8-E.

The Complex Bridge and Tunnel section is staffed by individuals, specialized in electrical
or mechanical engineering, who have defined roles and responsibilities. Their roles and
qualifications are as follows:

Delegated Program Manager (DPM)

A delegated program manager assumes some functions for the statewide program manager
for the selected subset of structures under their direct control. To qualify as a delegated
program manager, the individual must meet, at a minimum, the requirements as follows:

1. The individual in charge of the organizational unit that has been delegated the
responsibilities for bridge inspection, reporting, and inventory shall possess the following
minimum qualifications:

a. Be aregistered professional engineer in the State of Washington; or

b. Have a minimum of 10 years’ experience in complex bridge or tunnel inspection
assignments in a responsible capacity.

Note: Although DPMs perform functions for the bridge inspection organization, overall
responsibility for NBIS compliance still resides with the Statewide Program Manager.

Electrical/Mechanical Complex Bridge Lead Inspector (CBLI)

A CBLI is in charge of inspections and is responsible for planning, preparing, performing the
field inspection of bridges/tunnels, and reporting observations/findings. The CBLI also makes
repair recommendations and is responsible for initiating the critical damage procedures
including full bridge or tunnel closure if deemed necessary. To qualify as a CBLI, the individual
must meet, at a minimum, the requirements as follows:

(@) An individual in charge of an inspection team shall possess the following minimum
qualifications:

(1) Be a registered professional engineer in the State of Washington.
(2) Have a minimum of 4 years’ experience in complex bridge or tunnel inspection.

A continued certification of complex bridge inspection personnel has been developed in order
to ensure that all program managers and CBLIs are kept up to date with the latest practices
and technology in the areas of complex bridge and tunnel inspections. The continued
certification of complex bridge inspection personnel is detailed in Appendix 8-D.

Inspections

Several different types of inspections are in place to adhere to the requirements of the NBIS
and NTIS. This section identifies and describes the inspection types and reporting procedures
used for mechanical and electrical inspections by the Bridge Preservation Office (BPO).
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8-3.1

Routine Inspections

Regularly scheduled comprehensive safety and operational reliability inspections
encompassing all mechanical/electrical elements of the structures listed in Appendix 8-E.
Routine inspections are performed by a licensed professional engineer to evaluate safety as
well as whether the electrical and mechanical systems are performing as designed, identify
any changes from initial or previously recorded conditions, and ensure that electrical and
mechanical components of structures pertaining to the Complex Bridge and Tunnels section
continue to satisfy present service requirements.

1.

Interval - Routine electrical and mechanical inspections are conducted at a maximum of
every 24 months as required by NBIS, Section §650.311 and NTIS, Section §650.511.
Every complex bridge is inspected annually as suggested by AASHTO Movable Bridge
Inspection, Evaluation, and Maintenance Manual Chapter 2.3 and required by the
Transportation Structures Preservation Manual, Bridge Inventory and Inspection Rules.

Inspecting Methodology - Critical electrical and mechanical components are visually
and operationally inspected. Non-destructive testing methods adhering to guidelines
established by the AASHTO Movable Bridge Inspection, Evaluation, and Maintenance
Manual Chapter 2, are used in evaluation of bridge components as well. Following these
procedures throughout routine inspections helps ensure the safety and operational
reliability of the mechanical and electrical systems by providing a thorough and
comprehensive inspection.

Inspection Report - A routine inspection report (RIR) shall be prepared at the completion
of each routine inspection to record the inspection findings, provide a narrative
description of conditions at the site, and note any changes in the coding information.
The CBLI shall record and submit the findings of the routine inspection into BridgeWorks
as follows:

a. At the conclusion of the routine inspection, confirm the Numerical Rating Condition
(NRC), Appendix 8-C, coding for the various elements and make any changes
necessary. Complete the narrative portion corresponding to any condition rating
change describing the existing condition of its respective element. For tunnels, the
FHWA Specifications for the National Tunnel Inventory is used as a guideline for rating
tunnel specific elements which are submitted to the NTI by the following process:

« Tunnels with mechanical and/or electrical elements are entered into Bridgeworks
by the CBLIs via the corresponding RIR. The same table is attached to both
reports in cases where a structure has both mechanical and electrical elements.
Condition states and quantities are the same in both RIRs when a tunnel has both
mechanical and electrical elements.

» Every NTI table included in a RIR contains a complete set of Mechanical, Electrical,
Fire/Life Safety/Security Systems and Signs NTI elements with quantities other
than zero for applicable elements to the structure.

« All applicable electrical and mechanical elements are then combined with the
structural elements from the structural inspection for submittal to the NTI.
These elements are always pulled from the NTI table of the Electrical RIR. See
Chapter 9 for inspection responsibilities between the structural and mechanical/
electrical inspectors.
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8-3.3

b. Enter onto the inspection report: CBLI initials, CBLI identification number, date of
inspection, total number of crew hours at the site, average bridge openings per month
since last inspection, average marine traffic bridge openings per month since last
inspection, average maintenance bridge openings per month since last inspection, and
the number of inspection bridge openings.

c. Prepare a list of elements in need of repair and recommend the type of repair
that should be done. A photo of repair areas should be taken with each type of
recommended repair. Assign each repair a priority level. Text describing each repair
should appear in the relevant element description. Deficiency photos are to be
referenced in the column alongside the element description as well as the repair.

Blue Ribbon Inspections

Shall be unannounced random inspections intended to assess the reliability of the mechanical
and electrical systems, identify needed preventative maintenance activities and develop the
scope of required rehabilitation projects on the floating bridges. Blue ribbon inspections and
the corresponding reports are completed by consultants considered to be experts in their
field, managed by CBLlIs, in accordance with Resolution No. 398. When blue ribbon electrical
and mechanical inspections are performed, they are used in conjunction with the routine
inspection for that structure.

1. Interval - Due to permissions granted by the Bridge and Structures Engineer in 1994,
blue ribbon inspections shall be conducted unannounced at least once every two years.
This augmentation to the original annual inspection schedule recommended by Resolution
No. 398 is provided in the memo in Appendix 8-A.

2. Inspection Methodology -Blue ribbon inspections consist of visual and operational
inspection of the electrical and mechanical systems. Disassembly of electrical and
mechanical components for closer inspection is also conducted throughout these
inspections to gather a higher level of detail than is typical in the routine inspections.
Non-destructive testing methods adhering to guidelines established by the AASHTO
Movable Bridge Inspection, Evaluation, and Maintenance Manual Chapter 2, are used in
evaluation of bridge components as well. Following these procedures throughout blue
ribbon inspections helps ensure the safety and operational reliability of the mechanical
and electrical systems by providing a thorough and comprehensive inspection.

3. Reporting - After completion of a blue ribbon inspection a RIR is to be entered into
BridgeWorks in the same fashion as outlined in Section 8-3.1.3. In addition to this RIR
another inspection report is to be generated by a consulting engineer. Consultant reports
are detailed reports to be formatted as dictated by the document provided in Appendix
8-B. These reports include identified deficiencies, recommended actions to correct
deficiencies, and cost estimates to complete recommended rehabilitation items. The DPM
will coordinate the implementation of the recommended repairs and rehabilitation items
with the Region maintenance staff.

In-Depth Inspection

Shall be a close-up inspection of one, several, or all electrical and mechanical elements to
identify any deficiencies not readily detectable using routine inspection procedures. The
results of these inspections are used to assess the reliability of mechanical and electrical
systems, identify needed preventative maintenance activities, review and correct as-
built schematics, review and correct OIM manuals, and develop the scope of required
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rehabilitation projects. In-depth electrical and mechanical inspections are used in conjunction
with the routine inspection. Consultants, specialized in the specific field of interest, are used
in conducting these inspections due to constant change in demand of disciplines, equipment,
and vendors needed to accomplish the various in-depth inspections. Consulting engineers are
managed by CBLIs in the same manner as those used in blue ribbon inspections.

1.

Interval - An in-depth inspection shall be performed in conjunction with a routine
inspection every six years in accordance with the AASHTO Movable Bridge Inspection,
Evaluation, and Maintenance Manual Chapter 2 Section 2.2.3. An in-depth inspection
may also be performed as a follow-up inspection to a routine or blue ribbon inspection
to better identify any deficiencies found. The first inspection on a new or rehabilitated
structure shall be an in-depth inspection in order to establish a detailed baseline for the
structure file.

Inspection Methodology - In-depth inspections consist of visual and operational
inspections of the electrical and mechanical systems. Extensive disassembly of electrical
and mechanical components for closer inspection is conducted throughout these
inspections to gather a higher level of detail than is typical in blue ribbon and routine
inspections. Non-destructive testing methods adhering to guidelines established by the
AASHTO Movable Bridge Inspection, Evaluation, and Maintenance Manual Chapter 2, are
used in evaluation of bridge components as well. Following these procedures throughout
in-depth inspections helps ensure the safety and operational reliability of the mechanical
and electrical systems by providing a thorough and comprehensive inspection.

Reporting - After completion of an in-depth inspection an RIR is to be entered into
BridgeWorks in the same fashion as outlined in Section 8-3.1.3. In addition to this RIR
another inspection report is to be generated by a consulting engineer. Consultant reports
are detailed reports to be formatted as dictated by the document provided in Appendix
8-B and 8-G. These reports include identified deficiencies, recommended actions

to correct deficiencies, and cost estimates to complete recommended rehabilitation
items. The DPM will coordinate the implementation of the recommended repairs and
rehabilitation items with the Region maintenance staff.

Specialized Inspections - Occasionally certain components/systems have their own
specialized inspections carried out separately. Examples of components/systems that
may require special inspections are trunnion bearings, counterweight ropes, and cathodic
protection. Each of these inspections is functionally an in-depth inspection, pertaining
only to that component or system, which are conducted and reported as such. This
practice is suggested by AASHTO Movable Bridge Inspection, Evaluation, and Maintenance
Manual Chapter 2 Section 2.2.4.

Complex Bridge and Tunnel QC/QA Program

The CBLIs review 100% of inspection reports under their responsibility prior to release. The
majority of inspections involving the Complex Bridge and Tunnel section only concern one
inspection engineer of each discipline. If multiple CBLIs of the same discipline participated
in an inspection then that report will be reviewed by both engineers prior to submittal to
the DPM.

An effort shall be made to rotate which CBLIs conduct routine inspections on each structure
on an annual basis to add variation to the Complex Bridge and Tunnel section’s internal
QC program.
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The DPM reviews 100% of all Complex Bridge and Tunnel reports under his area of
responsibility prior to release.

The office review of reports will consist of validation for accuracy and consistency of
the following:

» Inspection Type - The appropriate inspection types are identified.
» Inspection Date - Ensure that bridges are inspected on time.

« Inspection Interval - Verify that inspection interval is based on condition or policy (i.e.,
12 month interval criteria).

 Inspection Hours - Verify that the correct inspection hours are reported based on history
of previous report hours, structure type and condition.

« Organization of Report - Verify that the report is organized, understandable, uses correct
photo and file references that follow office policy.

» Inspection Resources - Verify that the appropriate resources needed for safety, access,
and adequate inspection are being used.

* NRC Codes - Verify that the Numerical Rating Condition codes are supported by
inspection report content. Coding information available in Appendix 8-C.

» Elements - Verify that the elements are complete and accurate.

» Repair Recommendations and Priorities - Verify that appropriate repairs and repair
priorities are recommended based on inspection report content.

» Follow-Up Actions on Significant/Critical Findings - Ensure deficiencies that require
immediate action have had the proper parties notified and are being monitored and/or
followed up on.

Utilizing consultants on blue ribbon and in-depth inspections serves to act as QA for

the Complex Bridge and Tunnel section. An effort is made to rotate which consultant
conducts each blue ribbon or in-depth inspection. This process helps to ensure delivery of a
comprehensive and high quality inspection program.

Tunnel Inspection Duties

Routine inspections of the electrical and mechanical systems present in highway tunnels

are to be conducted at a maximum of 24 month intervals. Routine inspections result in an
inspection report created and submitted through BridgeWorks. In-depth inspections result
in detailed consultant reports that are reviewed by CBLlIs in addition to a standard RIR. In-
depth inspections of the mechanical and electrical systems are to be conducted at least once
every six years on complex tunnels. Maintenance and inspection guidelines for mechanical
and electrical systems present in tunnels are outlined in the FHWA Tunnel Operations,
Maintenance, Inspection and Evaluation (TOMIE) Manual.

Complex Bridge and Tunnel Records

Operation, Inspection and Maintenance Manuals

Operation, Inspection, and Maintenance (OIM) Manuals developed by the Bridge Preservation
Office as mandated by Transportation Structures Preservation Manual M 23-11 exist for nearly
all complex bridges in WSDOT's inventory. OIM manuals contain important information
relevant to their corresponding structure including but not limited to specific operational
procedures, emergency procedures, recommended maintenance scheduling and procedure,
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8-6.2

as well as inspection procedures. OIM manuals are invaluable for planning of inspection and
maintenance activities. They are a source of information recommended by AASHTO Movable
Bridge for Inspection, Evaluations, and Maintenance Manual Section 2.6.1.1 and AASHTO LRFD
Movable Highway Bridge Design Specifications Section 1.7.1.1. Critical information needs
mentioned in FHWA Tunnel Operations, Maintenance, Inspection and Evaluation (TOMIE)
Manual Sections 2.4 and 3.3 are standard in an OIM manual.

Both of these manuals as well as any as-builts must be periodically updated as structures

are rehabilitated and the information contained within them becomes obsolete. Region(s)
input is invaluable in the process of creating OIM manuals and correctly identifying operating
procedures for each structure. OIM Manuals are developed partially using the Operations
and Maintenance (O&M) manuals provided to WSDOT as a result of Standard Specifications
Section 1-06.5. O&M manuals consist of catalog cuts or shop drawings of each piece of
equipment found on its corresponding structure. Contract documents, special provisions, and
as-builts are also used in the process of generating the OIM manual.

Master copies of each OIM manual are retained by the BPO and the regions are provided
with copies of every manual relevant to their bridges. A complete list of OIM manuals
developed by the BPO is included in Appendix 8-F.

Structure Files

Every complex bridge and tunnel has its own structure file maintained in accordance with
the standards set in Chapter 2 of this manual to satisfy the FHWA. The physical location of
structure file documents is indicated in Appendix 2-A “Bridge Preservation Floor Plan.” A
more detailed explanation of the legend is as follows:

» “B- Movable Bridge Files” refers to project files, signed copies of every bridge inspection
report, signed copies of every tunnel inspection report, contract documents, microfilm
cards and antiquated pictures from old inspections.

« “F- Letter Files” refers to the movable bridge letter files as well as reports generated by
consultants. These reports are the original stamped and signed copies that come as a
result of a Blue Ribbon inspection or an In-Depth inspection.

The current Routine and In-Depth inspection databases containing inspection dates and
intervals for scheduling purposes are available to view on the Corporate drive. These files are
only editable by members of the Complex Bridge and Tunnel section. These databases are
available along the following file path on the Corporate drive: \Data\Bridge\Movable. Folders
labeled “Routines” and “In-Depth Database” contain the relevant files.

Bridge Damage/Emergency Responsibilities

As dictated in the WSDOT Emergency Operations Plan M 54-11 BPO personnel are provided
with emergency responder training. The BPO employs multiple mechanical and electrical
engineers with offset schedules such that in the event of an emergency situation involving an
electrical or mechanical component failure, personnel will be available to provide technical
assistance to the Region(s). Should an emergency situation occur the Region(s) are to contact
the BPO at which point technical assistance will be dispatched. After any emergency response
situation the CBLI onsite for the incident shall prepare a report to be distributed amongst the
BPO and the Region(s) via email. The BPO can always be reached via the emergency response
phone at 360-480-4500.
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8-8 Plans, Specifications and Estimates
The BPO assists the region with preparation of Plans, Specifications & Estimates
documentation for the purpose of special inspections, requiring consultants, as well as
rehabilitation activities. In the event electrical and mechanical components need to be
acquired through the bidding process, the BPO provides assistance to the region with
preparation of the proper documentation. During construction of repairs or rehabilitation
of structures the BPO is available to assist the Region(s) and the Project Engineer Office
as needed.
8-9 Appendices
Appendix 8-A BPO Memo for Blue Ribbon Inspection Schedule Alteration
Appendix 8-B Guideline for Writing Bridge Electrical and Mechanical Inspection Reports
Appendix 8-C Numerical Rating Condition Description
Appendix 8-D Continued Certification of Bridge Inspection Personnel
Appendix 8-E Complex Bridge and Tunnel Inspection List
Appendix 8-F Operations, Inspection, and Maintenance Manual List
Appendix 8-G Guideline for Writing Tunnel Electrical and Mechanical Inspection Reports
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Appendix 8-A BPO Memo for Blue Ribbon Inspection
Schedule Alteration
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Appendix 8-A BPO Memo for Blue Ribbon Inspection Schedule Alteration

Date:  May 10, 1994

From: O.R. G-:-:lfﬁ'ﬁ:

Phons: 753-4739 Subject: Proposed Schedule Far
Floating Bridge Fandom

To M. Myint Lwin Inspections

Bridge & Structures - T340

Random inspections of the four floaing bridges are conducied by our office
as ouilined in the atteched June 8, 1993 memorandum from A, H, Walley wo
5. A, Moon, We propose to delay the mechanical and electrical inspections
on the Evergrecn Point Bridge (520v8) aniil 1998 due to the major
mechanical and electrical renovations taking place this summer, Inspections
by our office duning the construction phass would be redundant sinee the
designer, Sverdrup Corporation will be assisting with construction services.

We also propase o conduct the first electnical random inspection on the
Lacey V. Murrow Bridge (%/255) in 1995, This first inspection will be
within 2 years of opening the bridge to traffic and will meet the requirements
of the June &, 1993 memorandum, It was determined after the 1992
mezhanical inspection of the Third Lake Bridge (90/25M) that mechanical
inspections on both of the 190 foating bridges are nod needed due to thewr
lack of mechanical components.

When in-depth mechanicalielectmical inspections performed by consultants
soincide with the random mecharical’elecirical mspections, we will use the
in-depth mspections in place of the random inspections, This occurs on the
Hood Canal Brndge an 1994 and 15 denoted on the schedule by &n asterisk.

With your approval, we would like to adopt the inspection schedule shown
below which allows us o conduct | mechanical and 2 electrical inspections
per year, rather than 2 mechanical and 4 elecirical inspeciions every cthes
y=ar

QECEIVE

MNAY 12 1994

-}'EFT. ':h" | Mo i |-|'lli'._.l:.-:
BROGE & STRUCTURES

% Departrent af Transportation Memorandum
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M. Myimt Lwin
May 10, 1994
Page 2
" ion Schedul

) # - - ']
Bridgs No,  Water-Tightness Elegtrical Mechanical
9255 Anaually 1995, 1997, ... NA®*
SOF2SN Anmually 1594, 1996, ... NA™"
104/5,1 & 5.2 Annually 1994, 1996, ..  1994", 1996, ..
52008 Annually 1595, 1597, ... 1995, 1997, ...

¥ Io-depth electncal/mechanical inspections by consuliants

"*  Random mechanical ingpections not needed, a3 determined after the
1992 random mechanical inspection on $0/255.

ORG)
MPERTDLS
Attachment

% -
Approval % Date _5-28-94
MM LWIN, PE

Bridge and Structures Engincer

¥ That! ineloede ;Mpcc.i-‘-pqu-:ﬁ‘kj ,f SenLors
ir:-'F;'*ﬂ- IJ:EE;- e F.._,.,f.f .
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Department of Transportaticn Memorandum

Data: Juns 3, 1981

Frem: A, H. Wal

J. F. Conr N Subject: Floating Bridge
Hindom Inipecticns
Three: E. &. Burct
J. £, Buss ) ]
To: . A. Mogn

Ag directed '_'l'_l the Transsortation {ﬂlﬂiiqﬁl randon infoscsions
have Dean canducted @n TIe Thrae stata f‘lﬂl'l:‘ll'lﬂ ‘ﬂ'l"lﬂ'ﬂ"!. #ased an
gur affice"s svaluation af the faftial fmspections, we receest your
approval af the fallowimg proposals an the process

to be used in the future:

1. Responsikilicy fer alanning &nd conducting the random
intpacticns should ba dalagated to the Bridge Offica, and
claariy defined in Direczive 023-11,

Z. A repartc an Tindings en sash insgestion should e presared by
the Bridge Office and sent Ta Ehe Chief Maintanance Enginesr
far furthar tranmmizials to the districts.

1. Annmal random ingpections should be concucted T3 werify
water-tightness of the bridge pontoons.

Bandem inspections Togusing on reliabilicy of mechanical and
glecerical systess of the bridges should he esnducted at Lo
yaar fAatervals.

The follewing background 1% provided to a3sist in your
comeiceration of the above propeosals:

The Report issued cn Mey 2, 1391 by the 8lue Ribbon Panel
investigating the sinkimg of the Lacey V. Murrew Brldge Tmziuded a
recomsendation for "Indesendent Aandom [nfpections” of the state's
flsating Bridges. Thesesipspections-were<to be-"in additidn Ldethe
sgheduledimajer dnspections mand were “LaThe Kanductes Shypecply
ok reafshalbla™ o bridge malntenance”. Emshaiis of the
inspectians wis to be "slaced on Ene water-tightness of the bridge
and a@ the reliability of ¢lectrical and meckanical” systems.
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Appendix 8-A

£, A, Maon
June §, 1992
Fage 2

Transportation Commission Resalution 398 directed the department o
*carafully revies, analyze and, if Feasible incorporate certain
recommendacions of the Blua Ribben Panal”, Tha Resciution's

oo iensating acticn document” directs es D0 address random
inspections as follows:

“The Cepartment will hire & csnsuliant or ukilizz 4A
indepandent divigion intarnal o the Department to provida
random inspections on the flgating bricges. These inspections
areatomoceurEEnannounced At laast once a-year.-fer sach bridge
RO aa i odep U reviin o -the water=tightness™af "the

3 spPathasmackan &) and olactrichl

idge. A datailec repart will be

r'|q-|.|1l'id.‘

Coeples of pertipent sectiona af the Blue Eibbon Panel Ragert and
Besalutian 338 ire attached.

An initial randem inspection was conductad gn the Hood Casal,
Evergreen Foint and 3rd Lake Floating Hr'ldgn_. in August ang
Septenber of 1592, Tha fnzpection taar congisted of memberd from
the Bridge and Structures and Marine Transpertation OFVices and
from the of fice of the State's mechanical and electrical
eansultant; the Sverdrus Carporation. Reports on ingpection
findings were prepared By the Bridge Office ang pravided To the
digtricts through the H Mafatemance Office. Insgadtion
recormendations are now being imelemenced ar considersd for
imolementaticen by the districks,

& post inssection review of the random imspection process by cur
affices Tad 1o the recommendations in this Tetier. _
Responsibilities for these inspecticns need to be clieariy defined
in a Desarcsent Directive. Alsa, although 4 one yeer Interval for
randoa inspection of pemtaon watertightness appadri Ta be
spproariata, aglonger interval is needed betwesn random inspecticns
afstheialectricil fand mechanical systems. -#he longer interval fs

ra.pr sufficient time to cost-effectively address any
Wj&{ﬁ on these comples systems.

AW IFC:sf
068G
Attachments

Appraval: ﬁ{ff: i%%ﬂ;‘l Date:_Lr - €2 "'?2
y of Transpariation

Deputy Sacretar
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Appendix 8-B Guideline for Writing Bridge Electrical
and Mechanical Inspection Reports

GUIRELINE FOR WRITING BRIDGE ELECTRICAL AN AMECTLANICAL
INSPECTION REPORTS FOR WsDOT

Ciemeral - Formal and fonts used in the clectrical amnd mechanical inspection reports
manist b the sanie. The reports shall be wrtten I the past tense. Single dlde print.
The bamd v o the texk shall be Jefl-justified. Condition desoriptions shall be consistent
wiith the verbiage in ihe Numerical Rating Condition Description in A ppendis B

Sor page & of 15 for a sampls cover page,

Thie first submittal received by WEIDOT shall be an ansigned final report. This
suhmittal shall consist of 2 coples of cach report. Unsigned fimal reports <holl be
signed and dated by personds) who condacied intermal quality controd review. The
stamp shall remaln wnslzmed,

Thee thtle of thee peport and the bridge name and Bridge number will be indicated
crictly ws spelled out in the scope of work for the inspection.

A photograph of the gesceal awtline of the bridge will appear on the cover of the
repais,

The Consultant’s Coempany nome will appear ander the pholosgraph.

The PE Seul shall be placed below the platograph on the first submittal but net
signed. When the final subnbital i eeady for the PE Seal it shall be placed on the
original report and sipoed by the Comsulinnt. Color copbes will then be mude of the
origimal report,

The Tablbe of Contenis page shall ke page number L Each page of the report will be
e hereil sequentially and will agree with the page numbers listed in the Table of
Contents. Font size shall be ™o 12

S page &oof 15 for o sample Table of Contents

The fsders for each report page and appendices shall hove the bridge mune and
wvii b oy b Liiwes o thee bottom leflt, tle page naniber in (he bettom conter ansd
thee Ty of Inspectien awd meonth and year on two Hnes on the bettons right. The font
shall be Mo, il

The Tt Tor the repeort titles wmd et shaldl be Noo P2, Hewding shall be capitalived
and o,

The report shall include the following sections in the order listed

The Executive Summary should be briel but give a general assessment of il
condithon of the brid pe systems and o jor conelasions

1 wirEre

Washington State Bridge Inspection Manual M 36-64.14 Page 8-B-1
December 2023



Appendix 8-B

Guideline for Writing Bridge Electrical and Mechanical Inspection Reports

The Purpose and Scope of Inspection shoubl state that the purpoese of the inspeetion
i= to determdne the condition of the brid ge cquipment and identify any defidendes
The dates of the inspoction and the Consaliant’s Company name shoald alse he
imdicuted. Reference shall be made to the Bcope of Work provided by WSO in
e i paeclion request Tor proposal anad it shall be attached b the repord in
Appendic A

Soe page T of 15 for o sample of ihe Executive Summary and the Parpose and Scope
ol [mspection.

Amy deviations from the Seape of Work should be identificd with an explanation of
why the deviations seourred,

Inspection Methodology should brielly describe the 1y pe of inspections, lesis or
micsurements performeed. The following text shall ke ncluded in the Inspection
Methodology: “The ratings in this report ame basesd apon the Oeld conditions. These
ratings niay e low due to conditions that canact be prepaired oF do mol peguine
immedinte rehabilitation. Listed deficiencies are nsed to bentify repair or
rehabilitation items, ITa component has a Condensed Mechanbcal Electrical Rating
of muinr o mod erate deterioration, there may be no associated defivicency or repair
item for that com peonent.”™

A peneral descriplion of the bridee is not required. We Know where the bridge is,
what fver It crosses and how It operates,

Inspectin Findings shall identify the condition of the systems in dhe order that they
are listed in the Scope of Work. Inspection lndings that are not considered repair
or rehabilitation ftems shall be indudeod as obscrvations in paragraph formai. A
deflclenckes shall be ldentified and referonce shall be nsde to any correspomnding
pladograph. Reficiencics shall ba listed in balled et Deficiensies that were
repaired during the inspection shall be lsted in ballet format. The comd iti omn
statement for each Bcope of Waork item shall be the last sentence of its respective
Imspecthon Findings sectlon, The phatographs shall be the last Appemd s i the
report excoepd when additional data sech as oil sam ple analysis or oibher sub
consuliant reporis are aitached, The phoios shall be peferenced im ile body of the
report as follews: (See Photo . in Appondis ) Dato soch os motor currents,
imsukation reshiance, gear tosth measuroments, o, slall be tabulated and included
im the Appendices. The tahulated data shall be referenced in the body of the re port
as fislbows: (See Table  inAppendic )

e pages ¥ and 9 of 15 for a saomple of the Inspection Findings section.

Conclusions shall summarize muajor findings and condition of the strocione. The
conelusion B intended g0 be briel, Major Gndings shall be listed in the order in
which they appear in the Scope of Work. The Conclesions and Exeoutive Summninry
shotild mwel be identical,

= g B
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Appendix 8-B

Kecommendations shall include Emergency Hepadrs, Maintenanee Repairs or
Rehabilitation Recommendations. Emergency Repale recommendations which are
et ad dressed doring the inspection shall be made in writing within 48 hoars of the
finding from the Consultant o the Bridge PFrosovation Engineer, Hecommendations
for Aluintemance Hepairs must be within the capabilities of the available
muintenanoe Feroes. The arder of the Maintenance Hepairs shall match the snder of
the deficlendes in the body of the report. Hehabiitation recommendations should
et mad e For comalitions which will provide 200 vears of extended service. The order
off ihe rehabiliation recommendations shall match ihe order of the deficicncies in
the bosdy o the report. See page of 15 for an cxample Recommend otions section.

ot estimnaites shall be listed for cach relibilitation recommaondation in the order
ihat thi system appears in the Scope of Work. (Service Entrancoe: Power
Distribotion; Motors and Brokess Contrel System:; Wire ond Condwit; ote.) Do mot
sy Electrical and Mechanical Hehabilitation and give a lamp sum figure. Beneath
the cost estimaie a note shall indieate that cost estlmates are for material amd
imstallation lnbor (Bridge items ondyl They do nol inclod e oot for design
cngineering, mainienance, traflic contrel, construcion management or
administration See page 100 15 for an example cost estimate.

Appendices slall be atteched in the following ond e

Appendix A = Seope of Waork = This shauld be the Scope of Waork documient
providod by the WSIHYT, nof o refyped version.

Appendix B - Comndensed Alech/Elect Kating Sumnaary
B1 Numerical Bating Condition Daseription (WSDOT provided with Scope

of Work)
B2 Condonsed Moch/Eleet Rating Sumimanry

Apprndices ) 1 ol — tabalated data, schematios, Gablos of mosoroments e

Soe papges 11 through 13 of 15 for an example of Appendix 13

The last Appendis shoald be pholographs unless there are Co-Consultant
docunments like ofl analysis in which case il photogr plis are the next to kst and
the Coe Consulinnt duta iz last. There shall be two photogeaphs on cach page.
Appendices shall have a cover page with s Table of Contents.

S page 14 of 15 for s sample Appendix Table of Contents

Apprndices sheets shall have the same fisfer as the report but the poge number will
bt prefaccd with the letter of the Appendis.

I%ta shects and measuremant shoois shall be arranged in the order that the s b jeoc
appears in the Scope of Work.

S page 15 of 18 for a sample photograph page.

3 g I
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Appendix 8-B Guideline for Writing Bridge Electrical and Mechanical Inspection Reports

All reporis are to be comb bound with clear plastle front covers and black plastic
rear coviers The unsigned finnl report sohmittal shall consist of 2 coples of cach
report. The fimal submiteal shall consist of one Bound final report with o ginal
pludographs which shall be stamiped and signed by nn Engineer of the appropriaie
discipline leemsed in the State of VWashinglon and six color copies of the repori. An

electronke copy of the final report in PDF formeat and an eloctrenic copy of all
pludographs in jpeg formal along with phobo logs shall be saboitied with the signed

fimal Foporis on 3 credil card size USE dive,
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WASHINGTON STATE
DEPARTMENT OF TRANSPORTATION
(TYPE) INSPECTION REPORT
MONTH. YEAR
NAME OF BRIDGE
BHIDGE SO0, (WY L)
=
s
’i
i
!
i
IS AN
PREFARED BY
COMPANY NAME
CITY, STATE
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EXECUTIVE SUMMARY
Thiz repont documents the condition of 1he Bridge Name and Bridge Number, chectrical
({or mechanical ) syvstems as they exasted dunng the In-Depth Electnical {or Mechanscal)
Inspection performed Manth 305 through 330 3300

Crvarall, the clectricalior mechanical ) sysiems exdhibited miner detervoration and operaied
in an acceptable manner during the inspeciion.

There were o cmsrgeney repairs identificd during the inspection.

{ liems requanng relahdlitaisen showld be documented in paragraph format. Dha mol just
copy the rehabalitation recommendation lisl wrile o summany.}

The chectricalior mechanical depending on reporn ) syetems, in gendral, require
nEallenancs repairs L improve and maintam safety nd aperational reliabiliny.
Maimtenams repair items are listed in the Becommendations section of this report, (Do
nod mcladi: the repair 1isd, the reader can relerence that o they are ideresied.

FURPOSE ANDSOUPE OF INSPECTION

The purpass al” this irspection was b deternmme 1The condatron of the
eleatricalimechanical ) mvstens and kdeniify deficiencies,

The inspection was perfonmed from Month 325 treugh Momth 3085, 30008 bay 30008

The Seope of Work for this inspecison was provided by the WSDOT and is sttached as

Appendic A
Beamc of Hindge | Type al [Fnpection
Fridge Bo Bofonzh, *'eas
T g I
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Guideline for Writing Bridge Electrical and Mechanical Inspection Reports

IMSFECTTION FINDINGS

POWER DISTRIBUTION
SERVICE ENTRAKCE
Thee 240-vae service entrnce eqquipment wis bocated a1 the west approach atility pole.

The service enirance aquipment was viswally imspectad and operationally fested.
Liiility vallages were measured priar o and duning oporation. The messrements werg
tabulaied (See Table | in Appendix Ch The measurensenis were accepishle in all cases,

The: folbowing deficiency was moted and repained during the inspedion:
o There was damaged insulatvon and part of the conductor was exposed Tor one of
the irbmmin@_ phsses, The exposed condusctor had sddftional insulstion and hes
shrmk added to inouliate the exposed conductor and prevent Turther damiage.

Hamed upon the field survey, the sarvice enlrance was ohserviad to have mimor
deterioralion.

GROUNDING 8YSTEM

Thee structure had 5 ground comection embedded i thie west pier. The ground resistance
and currenl ol the clectrcal grounding comductor a1 the west pler were measured and the
results fabulated (See Table 2 in Appendix O The measarements were acceplable in all

CaeE.
The grounding syslem was visually inspected
Mo deficrencaes wene nobed n'.l.u'ing this ingpeclion.

DBased wpon the field survey, the grounding sysiem was observed 1o have minor
detarioralion.

ELECTHICAL INSTHRIBLTTIRN 3% 5 TEM
Thee cbecireal distribariion equipment was located in the control Towse and ai the top of
the ead and west towers. The MCC i the contral house dstritnfed posser to the roddway

cpupracid and 1o s cast and wiesl owers. The cast and west towars also had boasd
cenlers for distribuling power Io Ha;hk, receplacles, nnd other ancillary equipmient,
The chectrical distribution quipment was viswally inspected and operationally tested,
Infrared I.-.::I'mg wis performed on the clearnical distrbation squigmaent

Mo deficiencies were moted during this inspection.

Based wpan the ficld survey, the electneal distribarlion equipmascnt was obsarvied te have
i deteriormbion.

mame of Bridge 4 Type af [regpaction
Eridge Mo Mewth, Year

L] g B
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YMUOFIOR STARTERS, COMTACTORS AND DISCOMNECTS

The motor starters and contactors were located i the motor control centers. The drive
mmenbors, synchrodie molors, and thrustor brikes had disconnec swilches locnted within
aighit of thse cquipment they Bolated. The trafTic gates and traflfic barviers had disconmect
swilches localed in thar enclosures.

The molor siargers, contactors, mnd disconneots were visually inspected and operstionally
tested.

Mo deficrencies werne noted dunimg this inspection.

Fased wpon the field survey, the motor starters, contnctors, and disconmects were
abservad 1o have mimor dolerioration.

MOTORS AND BRAKES

DRIVE MOTORS AND SYNCHROTIE MOTORS

Thear swerd four mstors that drove the span, one drve mstor and one synchnste molor in
il east tower and one drve motor amd oue syucheotic nsmor in the west tower, The
meabor inspeclion covers were removed, and the molor mienor and brushes wane
idpected. msdation resmtanes mensurements were perfommsd on the metors, The
meeasurements wene tnhulsted (See Tabhle 3 in Appendix C) The msulation ressiance
mcaurements wers acceptable i all cases.

The malor nameplabe and current measurermanis were labulated {see Table 4 m
Appendiy C) The current messuremenis were soceptable inall casen

The Fellowing defictaney was mted snd repained during the inspedtion:
o Three missing fasteners were replaced on the inspection covers over the mator
brushes for the Easi Drive Moior,

The ﬁ:l-llum'ing deficiancies were mofed;

s (Ine mustonr brush holder was damaged and temporanly repadred with a siplie in
the East Drave Motor {See Phota 1 m Appendix 1)

s Une mwdor brash holdar was damapged and temporanly repanred with a splic in
the West Diive Maotor (See Photo I in Appendix D).

Based wpon the field survey amd shove deficiancies, the dave motors and symehirotis
mebis were observed 1o hinve nuinor deflenorsison,

Mame of Bradges ] Tvps of [napsstion
Brnbge B Blomith, e
¥ g I
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RECTMMMENTEATIONS

EAMERGENSCY REPATRS
Theete Wit i SFEEneY Pepaifs.

MAINTENANCE REFAIRS

FOWER IMSTRIBUTIO
SERVICE ENTRAKNCE
1. Sample repaar number one.
2. Bample repair meher oo

CONTROL 5Y5TEM
CONTROL DESK
3. Sample repair number three.

AMFTONES AND BEAKES

DRIVE MOTOES AND SYNCHROTIE MOTORS
4. Bample repaar number Tour.
&, Rample repair mewher five,
6, Somple repar nenher six

HETLABRILITATION RECOMMENDATIONS
1. Sample recommendation nambar one
COAT ESTIMATE
1. Sample recommendaiion mamber one S0, (K]
The provided cost cstimale 15 for malerial and mstallation labar (bridge tems only). This

ool does not inclade design engineering, maimicnsnce, traflic control, constrction
mamagéement or admmasiratian

Peamc of Hindyge H Type ol [Fnpection
rridge B Sbowith, Ve
11 g B
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WPPENIIES 1E
CONDENSEDR ELECTRICAL RATING SUMMARY
Fage
MUMERICAL RATING COMNDITION DESCRIFTION . .. rrmrmemanrraen 1]
CONDEMNSED ELECTRICAL BATING SUMMMARY .. ciciiiniiiiaian B2
""-Cull..'l.-:'PI'h{.'-\.' B Ty .ll.l"l'\-_."-\.'\-\.ll--ll
Firidge B Bdonih, Year
LL wirwne B
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NUMERICAL RATING CONDITION DESCRIFTION

Fating
Condition

Deumption of Condition
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Condersed Flzcirical Kating Summany

Iramn

Hating

Power Diisiri bistion

Service Enbrance

Cround g Sysbam

Emergoncy (Gondralior

Melmnual Transler Swilch

Electrical Dhstrbation Equipment

Mdoter Starters, Contactors, amd Dasconmecls

Huhbe Il Modor Drive

e B B B e ad

Slotors and Brakes

Span Dynve hlosors

Thrustor rakcs

Endlaft Motors

Trafli: Giate Moo

Viclding Bammier hcior

= B = 1 B

Comirel Svstem

Control Dk

Ciomtrol Sysiom

Instromentstion and Conbrol Devices

| @ | e

Wire, Conduil amad Junclion Hoxes

Mintor amd Thrustor Prake Feaders

Acmal Cabls

Do Cabiles

Conduits and Janation Boses

L= Bl Bl s

Trallic Combral

Traific Hipll.'lt'\ il ""-Ip'm

-l

Traffic Giates

Yiclding Bamer

."J“'lgll:lnul Coaviral

kavigaleon Lighls

Manigadion Hom

-i

Aliscvllaneoas

Lighting amd Fecoplacles

Public Address Svsleom

Cloned Cireail TV Syslem

= EFY E- N -

Thigrall Kaling

Mame of Bmdge B2
Bridge Mo

Type of [repection

Mfwith, Year
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APPENIHX 1D
PHOTOOGRAPHS

Page
Photo | Comtral Desk Inl
Photo £ Broken condun Nting on NE Thoustor Brake ... 11
Pt 3 Pt Title 2
Fhodo & g Ll [ ] R T R T ey : 1n2
Phodo & Phota Title I3

Beame ¢ :.i'l'l-\.k.'-\.' [a Ty ol [eagesction

Fridge Mo Mionth, Year

8] e B

Page 8-B-14 Washington State Bridge Inspection Manual M 36-64.14

December 2023



Guideline for Writing Bridge Electrical and Mechanical Inspection Reports Appendix 8-B

Phiio 2 Baokon comduit littemg on ME Thrustor Beaks
Mamc of Hislge (k] Tage ol lampction
Hrudpe Mo hleniih, Yeai
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Numerical Rating Condition Description

TERTEAT RATHE CONDTTION DESCRIETION
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Appendix 8-C Numerical Rating Condition Description
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Appendix 8-D Continued Certification of Complex
Bridge Inspection Personnel

A continued certification of complex bridge and tunnel inspection personnel has been
established to ensure that all program managers and inspectors are kept up to date with the
latest practices and technology in the areas of bridge and tunnel inspections. This continued
certification program requires that each Electrical/Mechanical Complex Bridge Lead Inspector
(CBLI) and their Delegated Program Manager (DPM) must participate in the following during a
60 month period to maintain certification:

» 30 hours of bridge related continuing education courses and training including WSDOT
sponsored bridge training, bridge conferences and other NHI bridge training courses as
approved by the delegated program manager.

Continued Certification Course and Training List

The following is a list of courses that are examples of what would qualify in combination to

acquire 30 hours of continuing education hours in the designated five-year period. It is the

inspector’s responsibility to ensure that the information is given to their manager within the
necessary timeframes to ensure continued certification.

National Electric Code 16 hours
Grounding and Bonding Training 16 hours
NFPA 70E Arc Flash Electrical Safety 16 hours
Programmable Logic Controller Training 24 hours
AC/DC Motors and Drives Training 16 hours
Cathodic Protection 40 hours
National Fire Alarm and Signaling Code 24 hours
Non-Destructive Testing Training 24 hours
Hydraulics & System Troubleshooting 16 hours
Principles of Bearings and Lubrication 16 hours
Coupling and Shaft Alignment 16 hours
Strain Gage Workshop 40 hours
Pacific NW Bridge Maintenance Conference 16 hours
Pacific NW Bridge Inspection Conference 16 hours
Heavy Movable Structures Conference 16 hours
Western Bridge Engineers’ Seminar 16 hours
WSDOT/LTAP - Bridge Condition Inspection Training (BCIT) 72 hours
NHI Bridge Inspection Refresher Training (BCIR) 16 hours
NHI Tunnel Safety Inspection 16 hours
NHI Tunnel Safety Inspection Refresher 16 hours
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Appendix 8-D Continued Certification of Complex Bridge Inspection Personnel

This page intentionally left blank.

Page 8-D-2 Washington State Bridge Inspection Manual M 36-64.14
December 2023



Appendix 8-E

Complex Bridge and Tunnel
Inspection List

The following is a list of complex bridges and tunnels that require electrical and mechanical
inspections in accordance with the NBIS and NTIS. The regularly scheduled inspections for
each structure are listed along with their interval. Special inspections in addition to those

listed may be conducted if deemed necessary.

12/12N - Wishkah River Bridge
Electrical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

12/12S - Heron Street Bridge
Electrical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

12/915 - Snake River Clarkston
Electrical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

16/110E - Tacoma Narrows
Electrical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

16/110W - Tacoma Narrows
Electrical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

90/25N - Homer M. Hadley
Electrical
Routine Inspection (12 months)

Blue Ribbon Inspection (24 months)

Mechanical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

Mechanical

Routine Inspection (12 months)

In-Depth Inspection (72 months)
Counterweight Rope Inspection (72 months)
Trunnion Bearing Inspection (72 months)

Mechanical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

Blue Ribbon Cathodic Protection Inspection (24 months)

In-Depth Inspection (72 months)

In-Depth Cathodic Protection Inspection (72 months)

90/25S - Lacey V. Murrow
Electrical
Routine Inspection (12 months)

Blue Ribbon Inspection (24 months)

Blue Ribbon Cathodic Protection Inspection (24 months)

In-Depth Inspection (72 months)

In-Depth Cathodic Protection Inspection (72 months)

Washington State Bridge Inspection Manual M 36-64.14
December 2023

Page 8-E-1



Appendix 8-E

Complex Bridge and Tunnel Inspection List

99/530E - Duwamish River Br
Electrical

Routine Inspection (12 months)
In-Depth Inspection (72 months)

99/530W - Duwamish River Br
Electrical

Routine Inspection (12 months)
In-Depth Inspection (72 months)

101/115 - Chehalis River Bridge
Electrical

Routine Inspection (12 months)
In-Depth Inspection (72 months)

101/125E - Hoquiam River - Riverside

Electrical

Routine Inspection (12 months)
In-Depth Inspection (72 months)

101/125W - Hoquiam River - Simpson

Electrical

Routine Inspection (12 months)
In-Depth Inspection (72 months)

104/5.1 - Hood Canal-W.A. Bugge Bridge W

Electrical

Routine Inspection (12 months)

Blue Ribbon Inspection (24 months)
Blue Ribbon CP Inspection (24 months)
In-Depth Inspection (72 months)
In-Depth CP Inspection (72 months)

104/5.2 - Hood Canal-W.A. Bugge Br E

Electrical

Routine Inspection (12 months)

Blue Ribbon Inspection (24 months)
Blue Ribbon CP Inspection (24 months)
In-Depth Inspection (72 months)
In-Depth CP Inspection (72 months)

513/12 - Montlake Bridge
Electrical

Routine Inspection (12 months)
In-Depth Inspection (72 months)

Mechanical

Routine Inspection (12 months)
In-Depth Inspection (72 months)
Trunnion Bearing Inspection (72 months)

Mechanical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

Mechanical

Routine Inspection (12 months)

In-Depth Inspection (72 months)
Counterweight Rope Inspection (72 months)

Mechanical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

Mechanical

Routine Inspection (12 months)
Blue Ribbon Inspection (24 months)
In-Depth Inspection (72 months)

Mechanical

Routine Inspection (12 months)
Blue Ribbon Inspection (24 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (12 months)
In-Depth Inspection (72 months)
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Complex Bridge and Tunnel Inspection List

Appendix 8-E

520/8 - Albert D. Rosellini Bridge
Electrical
Routine Inspection (12 months)
Blue Ribbon Inspection (24 months)
In-Depth Inspection (72 months)

529/10E - Snohomish River Bridge
Electrical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

529/10W - Snohomish River Bridge
Electrical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

529/20E - Steamboat Slough
Electrical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

529/20W - Steamboat Slough
Electrical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

5/549CNC - Wash St Convention Center
Electrical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

90/22LID - Martin Luther King LID
Electrical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

90/24N - Mt Baker Ridge Tunnel
Electrical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

90/24S - Mt Baker Ridge Tunnel
Electrical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

90/26LID - First Hill LID
Electrical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

Mechanical

Routine Inspection (12 months)
Blue Ribbon Inspection (24 months)
In-Depth Inspection (72 months)

Mechanical

Routine Inspection (12 months)

In-Depth Inspection (72 months)
Counterweight Rope Inspection (72 months)

Mechanical

Routine Inspection (12 months)

In-Depth Inspection (72 months)
Counterweight Rope Inspection (72 months)

Mechanical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (12 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (24 months)
In-Depth Inspection (72 months)
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Appendix 8-E

Complex Bridge and Tunnel Inspection List

99/540 - Alaskan Way Tunnel

Electrical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

304/9 - Bremerton Tunnel

Electrical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

Mechanical
Routine Inspection (24 months)
In-Depth Inspection (72 months)

The following is a list of tunnels that require electrical and mechanical inspections in
accordance with NTIS. All of these tunnels have relatively small electrical and mechanical
systems. They all receive routine inspections on a 2 year cycle.

5/546REN - 5th EXP TUNNEL
5/548PN - I-5 Under N Park Plaza
5/548PS - I-5 Under S Park Plaza
5/553R - Express Lanes Tunnel
5/555E-S - E-S Ramp Tunnel
5/555N-W - N-W Ramp Tunnel
5/568S-E - I-5 Over S-E Ramp Tunnel
5/577E-S - Ravenna-S Ramp Tunnel
20/316 - Tunnel

90/16S-E - S-E Ramp Tunnel
90/33E-S - E-S Ramp Tunnel
90/33N-W - N-W Ramp Tunnel
90/55 - SE 35t ST Tunnel Under I-90
90/112.8N - Wildlife Crossing Tunnel
90/563 - Perry St Tunnel Under I-90
97/359ALT - Knapps Hill Tunnel
101/3 - Fort Columbia Tunnel
405/22A - Houser Way Tunnel

405/35N-W - 1-90 Over N-W Ramp Tunnel
405/35S-E - 1-90 Over S-E Ramp Tunnel

520/9LID - Evergreen Point Road LID
520/11LID - 84th Ave NE Over SR 520
520/12LID - 92 Ave NE Over SR 520
522/15 - Roosevelt Way Tunnel

525/1S-S - S-E Ramp Tunnel Under S-S Ramp

526/12 - SR 526 Over E-N Ramp Tunnel
526/22E-N - SR 526 Over E-N Ramp Tun
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Appendix 8-F

Operations, Inspections, and
Maintenance Manual List

The following is a tabulated listing of all of the OIM manuals generated by the BPO. They
are updated as necessary when rehabilitations of bridge systems occur or major components

are changed.

Document

Bridge # Bridge Name Manual Date | Revision Date Number
12/12N Wishkah River Jun-03 Aug-08 M 23-25
12/12S Wishkah River - Heron Jun-03 Dec-07 M 23-19
12/915 Snake River - Clarkston Jun-96 Feb-16 M 23-26
16/110E Tacoma Narrows Jun-95 -- *
90/25N Homer M. Hadley Jul-06 Sept-18 *
90/25S Lacey V. Murrow Jul-06 -- *
99/530E Duwamish River Jun-01 Jun-08 M 23-31
99/530W Duwamish River Jun-01 Jun-07 *
101/115 Chehalis River Oct-99 Aug-16 M 23-23
101/125E Hoquiam River - Riverside Jun-97 Mar-13 M 23-22
101/125W Hoquiam River - Simpson Jan-12 -- M 23-33
104/5.1 & 5.2 |Hood Canal Jan-15 Feb-16 M 23-12
513/12 Montlake Bridge Nov-02 Jan-23 M 23-30
520/8 Albert D. Rosellini Bridge Jun-22 Jan-23 *
529/10E & W  |Snohomish River Mar-01 Jun-07 M 23-21
529/20E & W  |Steamboat Slough Jan-05 -- M 23-28
*Document number not yet assigned.
No OIM manuals have been developed for complex tunnels yet.
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Appendix 8-F Operations, Inspections, and Maintenance Manual List
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Appendix 8-G

and Mechanical Inspection Reports

Guideline for Writing Tunnel Electrical

GUIDELINE FOR WEITING TUNNEL ELFCTEICAL AND MECHANICAL
INSFECTION BE PR DS FORE W3

(remeral - Format and fomts moed in the electrical and mechamical ingpection repoarts
mmst b the wame. The reports chall be wriften i the pant temse. Single tide print.
The boady of the text shall be beft-justified. Condition descripfions shall be consistent
with the verhiage im the Mumerical Rating Condition Descriphion in Appendiz B,

See page & of 16 for a sample cover page.

The first submdreal reeedved by WEDHOT shall be an unsigmed fimal repore, This
subamdiial shall comsist of 1 coples of cach report.

The tiile of thee repori and the iunwel mame and ieonel aumber will be indicated
exacily as spelled val im the scope of nerk for ibe lnipectiva,

A photograph of ibe tunoel perial will appear oo ihe cover of ihe reperis.,
I'he Consultant™s Company name will appear under the photograph.

The PE Seal shal be placed hebow the phatograph on ihe first mbmittal but not
signed. When the final mbmirtal iz ready for the FE Seal it thall be placed om the
original report and sigmed by the Consuleame. Color copdes will then be mads of the

original report,

The Table of Comcents page shall be page mumber L Each page of the report will be
numbered sequendally and will a with the page mumbers lisved in the Table of
Conteats, Feut siae shall be No. L.

ﬁrpqri of 16 for a nnplr Table of Comteniz,

The lowters for each repori and appeodices shall kave ibe funnel naane and
wumber om fwe lines on the oin left, the page number in the bottom center amd
the type of inspection and month and vear om two lines on the bottom right. The font
iball be No. L0

T'he font for the report titles and fext shall be Moo 12, Heading shall be capitalized
and bald.

The repart shiall inelnde m[ﬂh'l'il‘ seetiens im the arder listed:

The Excentive Summary shanld he hreief bat give s geaeral aswsoment of the
comdiden of the mnmnel ororems and major conclmsioms.

1 vlg
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Appendix 8-G

Guideline for Writing Tunnel Electrical and Mechanical Inspection Reports

The Furpoze and Scope of Inspection chould scare than the purpose of the inzpecton
it o determing the comdition of the fonnel Aquipment and identify sy deficiencies

The dares of the nrpecdon and the Conmltant's Company mame chould alwo be
indficated. Reference shall be made fo the 5 af Wark provided by WHSIMIT i
ihe imspeciion requesi for proposal and i shall be atiachked fe the repori in
Appenidiz A

See page T of 16 for a sample of the Exeeutive Summary and the Porpose and Seope
of Inspeciion.

hrdﬂ'l.llhl!.ﬁ'nn the 'h.'uF-n!’“nrt shauld be identified with an r'rill.mhnl af
Ihnhﬂrrhl:hu oecurTed.

Inzpection Methodology chould briefly deseribe the rope of incpectdons, et or
measurcments performed. The folloning fext shall be imcheded in the Inspection
Aethodubogy: “The ratings in this repori are based upon ihe Geld condiifons. These
ratings may be low due ro condidens thar camnor be repadred or do mot require
immediate rebabititation. Listed deficiencies are used to repair or rehabilitation
itemnes. Il a componént hai a Condensed Mechanical T lectrical Hating of minor or
mederate deterioraton, thers may be B0 associared deficiency or repalr irem for dear

component.”

A general descriprion of the masel iz not required. We know where the mane] =
and how it operates

tinn Findings thall identify the condition of the systems in the arder that they

En’:u &rgtupl afl Woale I.m.pl:l.lul fnding: that are luﬂ!m:ﬁrrdrrpm
or relabilitation items shall be included as sbservations in paragraph fermat. All
defliciencies shall be ideniified and reference shall be made io any corresponding
photograph. Debcicncics shall be listed in bullet format, Deficiencies that were
repaired during ihe inspection shall be lzied in ballet formai. The condition
vratement for each Soope of Work item shall be the lass centence of s respective
Inspection Findings wection. The photoegraphs thall be the lust Appendin in the
report excepl when sddidonal dara such s ofl cample analveds or ether tub
consalfant reports are attached. The photos shall be referenced in the hody of the
report az folbows: (See Fhoro in Appendix 3. Daca ruch as moter curreniy,
insulation resistance, gear tooth measwrements, ete. shall be tabulated and inchuded
in (lse Appendices. The iabulated data slhall b= referemced n the body of the repori

s fellows: (See Table in Appendiz )

See pages § and ? of 16 for a sample of the [nspection Findings section.
Conchucions thall remmarize major finding: and condiden of the soroomre. The
comnd lation it imtended to be brief. Major Gadings shall be listed in the order in

which thev appear in the Scope of Work. The Conclusions and Executive Summary
thambd mod he idenfical.

Page 8-G-2
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Guideline for Writing Tunnel Electrical and Mechanical Inspection Reports

Appendix 8-G

Eecommendardons chall imclude Emergency Repairs, Maintenance Repairs or
Rehabilitation Hecommendations. Emergency Repair recommeedations which are
mel addressed during e inspecdon chall be made in wridng within 18 bours of the
finding from the Consablant fo fhe Bridge Preservation Engi . Brcommendations
for Mainienamce Repairs mosi be within ihe capabiliiies of ibe available
maintenance forees. The erder of the Maintenames Repairs shall mateh the erder of
ihe deficiencies in ihe body of ihe repori. Behabilitativn recommendaiions slomkl
be made for conditions which will provide 204+ vears of extended serviee. The erder
of the rebabiliiation recomnmendations shall maich the order of the deficiencie: in
the bedy of the report. See page 10 of 14 for an example Eecommendadons secrion,

Coot estimates thall be Heved for each rehabilitacion recommendadon in the order
that the syahemn appears im £l chpnf“'mt Fervice Entramce; Power
Direribwrion; Morers and Brakes; Conrrol Sveeem; Wire and Conduir; ere.) Do not
say Electrical and Mechanical Rehabilitation and give a lump sum Gzure. Bencath
ihe cosl estimate a note thall indicate ihat cost esthmales are for maierial and
imstallation labor (tansel items only). They do not inclade cost for design
engimeering, mainienande, iralfic conirel, comiruciion managemeni or
sddministration, Soe page 10 of 16 for am example cost estimate section,

Appendices thall be artached im the following erder:

Appendiz A - Scope of Work

Appendiz B - Combimed Mechanical & Elecirical NTIS Rating Swmmary
Tabulated condition stafe data om FHWA reportable elemenis relevant to
Tuanel Mechamical 5ystems, Electrical Syvstems, FireLife SafelySecuriiy
Swstemas and Sigas as defined in the Specifications for the Natiosal Tunned
Invemivry.

This tahle it to bt identical in both distiplines reports. The ratings are hawd
off the coordinared effores of the mechanical and electrical inspection teama.

See pﬂﬁ: 11 of 14 for an example of the Combined Mechanical & Electrical
NTIS Rating Summary table.

Appendiz C - Condensed Mech/Elect Rating Sammary
C1 Numerical Raiing Condition Description (WSDOT provided with Scope
of Wark)
2 Condensed Mech/Ebtct Hating Sammary per Stope of Wark item

This rafing nmmary is nukjue to cach discipline based off the Scape of
Work.

See pages 12 ihrough 14 of 16 for an example of Appendiz .
Appendiz B E| eic — iabulsted data, schematics, tabley of mearuremenits etc.
3 vlE
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Appendix 8-G

Guideline for Writing Tunnel Electrical and Mechanical Inspection Reports

The last Appendiz thould he photographs mabess there are Co-Contuliand
decuments like ofl analveis im which caze the photographs are the mext to last and
the Lol onsublant data is last. There shall be too photographs en each page.

Appendices shall have & eover page with a Table of Contents.

See page 15 of 16 for a sample Appendiz Table of Contenits
Appendices sheeis shall have the same foster a3 the report bui the page number will

be prefaced with dae lemter of the Appendiz

Deara sheers and measurements sheers thall be arranged in the order thar the sabject
aperart in the Scope of Wark.

Sec page 16 of 16 for & sample photegraph page.

All reports are to be comb bound with clear plastic fromt covers and black plastic
rear covers. T he amigued final repord submitial shall comsist of 2 copies of each
repert. The fimal submittal shall consist of one bound Gnal report with erizinal
photographs which thall be stamped and signed by an Engineer of the appropriate
dizcipline Beemted in the Stage of Wachingron and shall also have 3 carrens WT1S
tumnel inspection cerfification. Sin stamped and sigoed cobor capies of the report
thall be imcluded with the final report. An electromic copy of the final Hpurtilml'
format and an elecEronic © af all plotagraphs in format along with
hlﬂhllmldﬁugﬂ_ﬂmmﬂ credii I:Il'l]ﬁ.l:-r[- d.m'r

Page 8-G-4
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Guideline for Writing Tunnel Electrical and Mechanical Inspection Reports

Appendix 8-G
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Appendix 8-G Guideline for Writing Tunnel Electrical and Mechanical Inspection Reports
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Guideline for Writing Tunnel Electrical and Mechanical Inspection Reports

Appendix 8-G

EXEUCTUTIVE SUMAMARY

Thes docummeents the condithon of the Tunme]l Mame and Tunne] Mumber, elecineal
{im n:rﬂlin.nrrﬂms a5 (bey enivied dunnyg (be bn-Depth Electcal (o Mechmcal )
Inspoction performed Month 30X threugh 200 J000C

Overall the dlectmealior mechanscal) systems exhibated mnor detenoration and opemted
m an acceplable mamer doing the umpecion.

[Memes requunng rehalabitahon should be dorumented i paragraph format Do ool o
copy the rehabilitanon recommendstion Liet, write 3 sunsmarny. )

The edecincal{o mechanical depesding oo report) sysiems, m gemeral, reguue
mainbenanss repairs to improve asd mumtsn safery end operational reliahility.
Mamtenance repax dems are listed 1o the Beoommendatsons section of tus report. (Do
mol inchade the repair hst, the reader can refierasce that if they are micrested )

FURPL¥SE ANID SC0FE OF INSPECTTON

The of ths mipedton was fo debermune the condihon of the

The mepection was perfonmed from Mool 30X throumgh Month 300 20008 by 300000

The Scope of Wodk for tbus mepechion was provided by the W5THIT and 15 aitached as
Appendix A

Fmne of Tamnel | Type of laspectioa
Tuaned Mo, Biomts Ve
f) vlE
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Appendix 8-G Guideline for Writing Tunnel Electrical and Mechanical Inspection Reports
OSSPECTION FINDINGS

FOWER DISTEIBUTION

SERVICE ENTHANCE

The teee phase, 480vac service entiance equpment was locded puispde e Puget

Seund Maval Shapynrd Museum.

The sennce entranse squpment wis visually mspected and operatosally tested

Uitdlity voltages were mesiared under oo hoad and usder bad at e Mok Coatrol

Cemter, The mexmarements were tvbulated (See Table 1 in Appendix IV, The

meamrementt were accepiahle 1 all cates

Py deficwmcses were nobed dimng thet mepechan

Based upon the field survey. the senioe enfrance was observed to have muiner

determoraiion

GROUNDING 5YSTEM

The grounding sysiem had a ground red ab the incoming service and two no. 10 AWG

comiinctors routed o the temace panel

The ground resastance and current were measmed af the ground conductor m the

Astomate Trancfer Swatch (ATS) and the measarementy were tabulased (See Takle 2 m

Appenihx 1)) The meaamements were acceptahle 1o all cases

INo deficsencaes were mobed dunng this mspechon.

Baced upon the fisld narvey, the grounding system was chesrved 1o bave mumear

detrnaration

EMERCGENCY GENERATOR

A pemerator was locased adjacent 1o the tummel elecmecal reom.

The gemerator was visually uspecied md vperatronally tested. Vollage readiogs were

measared usder no load end under load af the Maotor Control Center. The measumensents

were lalmlaied (See Table 1 n Appendin 1) The measrenenis were accepiable in all

cased,

Mo deficsencies were noted dunng the mepection.

Based upon the feld nurvey, the emerpency penerator was obearved so have minor

idefenaration

Fane of Tamnel 4 Type of laspectioa

Tamoel Mo Bload Vew
] vlg
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Appendix 8-G

AUTOMATIC TRANSFER SWTICH
An ATS wat o the tummed electncal room. The ATS wat o Kohler Model raded for BO0A

The AT was visnally mspecied and operatonally tested
Mo deficsencics were noted during the inspection.

Based upon the field survey. the nutomatse tmesfer saitch was observed to have nunor
delerioralion

ELECTRICAL DETRIBUTION 5YSTEM

The fuzmed electrical reom had ope Meter Coatrol Center (MOC), aipht panelboards, two
slep down transfomaers and cocmd breakers fo distnlarte power to the electncal
SquIpmen]

Eaxch brms formes's munseplate data and wesnued sunfece tempersture wee labulaied (Gee
Toble 3 i Appendin . All measusements were secoptable and within the nameplate
ratumg,

The elertmecal dsknbofion rqmpfdmxmﬂrm?rkdnimﬂrtﬂkd
Infrared testing vt performeed on the elecineal distnbohon sqmpomend

Thrfallu-mﬁcbﬁﬂﬂrrtnmbd.mimp-mdm;thrm
&  Transformer LP-E was not squipped with a nxmepiate (o ideniify the tansfomer,
A m.mrpll.lrm F‘uﬂ!rduﬂmlbdmfhrnufm‘nrr

The fallvenng deficsemncy was noded:
=  Panelboard LP-D was miscing 3 plastic cover for 3 space in the panefboard tha
b m caroumt heeakeer, The space wat femporany covered with edectne tape (See
Photo 1 m Appendix E).
Baied opon e fedd simvey and alove deficiency, the electncad distnlmaizon equpmensd
witd observed bo have manoar delerombon.

e of Tenoel 5 Ty af g ten
Tnnet Mo Sl Ve
) vld
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Appendix 8-G Guideline for Writing Tunnel Electrical and Mechanical Inspection Reports

RECOMMENDATIONS

EMERGENCY EEFAIRS
There wene o cOWTREICY FEpars

ALAINTENANCE REPAIRS

POWER DISTRIBUTION
ELECTFICAL DISTRIBUTION SYSTEM

1. Sample repair manber one.

MOTORS
SUNE FLIMTF MOFIUREES

2. Sample repair memhar twa,

WIRE, CONDIUTT AND JTUNCTION BOXES
CONDUIT, CABLE TRAY AND JUNCTION BOXES
3. Sample repay munber theee.
4. Sample repair member four.
5 Sample repanr momher five

REHABLILITATIN RECOMMENDATIONS
1. Sample recommendsiion mumber one.
COST ESTIMATE

1. Sample recommendation sumber cne. 100,000

The provided cost ectmate is for matenal and inzeallaton labor (nmnped items only), Thas
ot dices niod i hiade &npqmﬂmmr_mmm_m

marapement or admamisiraton.
T o Temmal £ Type of Inspection
Temnal b, Defpesty, Yiaar
1] vlg
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AFPENDIX C

CONDENSED ELECTRICAL FATING SUMMARY

Fage
MUMERICAL PATDNG CONDITION DESCRIFTION. . .oiiiniessiiinrs e L |
CONIENSED EL ECTRECAL RATING SUMMARY 2
Flurrw oof Tl i Ty ial Eerpaes tism
Thznel Mo hlondh Ve
12 vlé
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HNIRFRICAL RATTHG CONDITION DESCRIFTREY
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Condensed Electncal Rabagy Seammary

Rating

|Bewer Distribution

Incomuny Sarics

Gromdemg Syrimm

Emerpeney Ceneraion

Autcenahc Trazofer Sunich

Fle-trual ﬁl‘hhﬂm FJ,]I.E.FI:I'—'I

Afoeor Soarmery, Comaesor:, md Dhecorrscr

Tuenal Fan Mosar Soft Sart

ala]la]e| e a]a

Alataws

Tueeal! Fxn MMosors

-9

Sermp Punes hiotor

-9

Conirol Syreem

Comrol Conzole

Comiral Svrosem

Alwrmy Somee S wle

Semp Porss and Hydrocarbon Deiscnos Conerels

Umirewrrupehle Powsr Supplus

Liwnr Sorieches . Phoos Flectres, ilLr:.l!- Enu:l-nm-. Solanods 1med orbar
oo devioe

a]a|a]e]e]a

Wire, Conduit and Jenrton Boces

Mokor Fesders

| e

rrII]mE' Calohe T:J:r mul Turstmm Mo

Tralfic Coniral
Trafhc Sagnals, Lage Control Laphts and Sugsn
Taffic Delection Loogs

Fire Detection Svitem amd Emerpescy Servicoe U abimeds

Fire Debechon Sysiem
Emerpency Senaoe Lalunets

[ ]

Afiwrellaneom:

Liphhog and Keceptachss

Pablic Address Sysiem

o Crreesl TV 5_'rh'r:|

Tussal Lighting

Orrerall Elli-E

E - B L

Ilenw of Tiesoed [
Temaad Mo

14

Ty ool Eenipe: tiem
Moath Year
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Phioto |
Photo 2
Photo 3
Phodo 4
Photo 5

Biame of Tenal
Temnal Mo

APPFENINX E

PHIOTTHGRAFMHS

Page

Exhanst Fan Shaft - paint pecling and blistermg (rypscall. ... El
Standpape Labels = non-compliant with ANSIASME A13.1 El
IO T i bbbt bbb bbb bbb bbb b B
Mot Tidle E?
IO DO o i e e E3
B Type of Espection

Mioarh, Year

15
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Pholo | Exhmsst Fan Shaft - paint peeling and blistering (typical)

Photo 2 Seandpipe Labels - non-compliant with ANSLASME Al3.1
ame of Tomne] El Tvpe ol Inspechon
Tamnad Mo Mismih, Viear
14 vlé
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